The same propolis sample that was analyzed by GC-MS in 1997 and 2012 was examined again after being frozen for 15 years. No qualitative changes were seen in its composition; artepilin C, prenyl-p-coumaric acid, dihydrocinnamic acid, caffeic acid were the major compounds.
Propolis, a resinous hive product made by honeybees from various plant sources, contains a complex mixture of constituents [1] [2] [3] . This natural product has biological properties such as immunomodulatory, anti-inflammatory, antioxidant, antibacterial, antiviral, antifungal, and antiparasitic, among others [4] . Propolis has gained popularity as an alternative medicine for health amelioration and disease prevention [5] .
The biological properties and chemical composition of propolis may vary according to geographic location and to different plant sources. Many papers dealing with the chemistry of propolis have been published which have shown that its chemical composition is highly variable and depends on the local flora at the site of collection [6] . Research regarding the chemical composition of propolis of diverse origins, its pharmacological properties, and relationship between its composition and biological activities has increased in recent years.
Although of plant origin, propolis is a bee product and in different ecosystems bees visit different source plants, choosing appropriate representatives of the local flora. For example, southeast Brazilian propolis is derived mainly from "alecrim-do-campo" (Baccharis dracunculifolia DC. (Compositae). On the other hand, in the temperate zone propolis is collected from the bud exudate of trees, such as Populus species [7] . There are no poplars in tropical regions and the main propolis source in Botucatu, São Paulo State, Brazil, is Baccharis dracunculifolia), followed by Eucalyptus citriodora Hook. (Myrtaceae) and Araucaria angustifolia (Bert.) O. Kuntze (Araucariaceae) [8] .
The compounds present in propolis come from substances actively secreted by plants and substances exuded from wounds (lipophilic materials on leaves and leaf buds, resins, mucilage, gums, and latices, among others). Moreover, secreted substances from bee glands, pollen and other materials may also be found in its composition [6] . The present study focused on the chemical composition of the same Brazilian propolis that was analyzed by GC-MS in 1997. After 15 years frozen, its composition was analyzed again, to verify any change due to time and freezing.
The chemical composition of our propolis sample was first investigated in 1997-1999, showing that its main compounds were flavonoids (kaempferide, 5,6,7-trihydroxy-3,4′ dimethoxyflavone, aromadendrine-4′-methyl ether), essential oils [spathulenol, (2Z,6E)-farnesol, benzyl benzoate, and prenylated acetophenones]; a prenylated p-coumaric acid and 2 benzopyranes (E and Z 2,2dimethyl-6-carboxyethenyl-8-prenyl-2H-benzopyranes), aromatic acids (dihydrocinnamic acid, p-coumaric acid, ferulic acid, caffeic acid, 3,5-diprenyl-p-coumaric acid, 2,2-dimethyl-6-carboxyethenyl-8-prenyl-2H-1-benzo-pyran), and di-and triterpenes, among others [6] [7] [8] [9] .
We have used the same propolis sample, since a large amount was collected at that time. Moreover, all our data may be compared, since the in vitro and in vivo assays were always carried out with a standardized sample, with a defined composition and plant origin [7] [8] [9] [10] . Lately, we decided to analyze whether any change could be found after freezing this propolis sample.
The chemical composition was investigated by GC-MS after silylation in 2012. As expected, the sample displayed the typical pattern of "green" or "alecrim" propolis (Baccharis dracunculifolia), showing benzoic acid, dihydrocinnamic acid, coumaric acid, caffeic acid, prenyl-p-coumaric acid, flavonoids, artepillin C, trihydroxymethoxy flavonon, tetrahydroxy flavonon, and triterpenes. No qualitative changes were seen in propolis composition after 15 years of freezing, and just a few compounds showed a lower percentage compared with the total. Nevertheless, our propolis samples were collected throughout a whole year, in order to investigate the seasonal effect on its composition. Since no qualitative changes were found among the 4 seasons, all samples were pooled and frozen. Thus, the sample analyzed in 2012 came from this pool and quantitative alterations were expected.
Our data are important and relevant, considering the problem of standardization. Up to now, the only way to work with a standardized sample was to link propolis biological properties to its composition and plant sources. Since freezing does not affect propolis composition with time, we recommend that a detailed investigation of propolis origin and composition should be first carried out, and this single sample should be further frozen and used until the end, preparing small quantities of extracts and correlating the data obtained with the same sample. 
Experimental
Propolis sample: Propolis was produced by Africanized honeybees (Apis mellifera L.) in the apiary located on Lageado Farm, UNESP, Brazil. Samples were obtained from plastic nets and were subsequently frozen to promote propolis removal. This sample was analyzed 15 years ago [7, 9, 10] and once again in 2012.
Extraction and sample preparation:
Propolis, ground after cooling, was extracted for 24 h with 70% ethanol (1:10, w/v) at room temperature. The extract was evaporated to dryness and approximately 5 mg of the residue were mixed with 75 mL of dry pyridine and 25 mL bis(trimethylsilyl)trifluoracetamide (BSTFA), heated at 80°C for 20 min and analyzed by gas chromatographymass spectrometry (GC-MS).
Gas chromatography-mass spectrometric analysis: GC-MS analysis was performed with a Hewlett Packard Gas Chromatograph 5890 Series II Plus linked to Hewlett Packard 5972 mass spectrometer system equipped with a 23 m long, 0.25 mm id, 0.5 mm film thickness HP5-MS capillary column. The temperature was programmed from 100°C to 310°C at a rate of 5°C·min -1 . Helium was used as a carrier gas, flow rate 0.7 mL min -1 . Split ratio 1:80, injector temperature 280°C, ionization voltage 70 eV.
Identification of compounds:
The identification was accomplished using computer searches on a NIST98 MS data library. In some cases, when identical spectra were not found, only the structural type of the corresponding component was proposed on the basis of its mass-spectral fragmentation. If available, reference compounds were co-chromatographed to confirm GC retention times. The components of ethanol extracts of propolis were determined by considering their areas as a percentage of the total ion current. Some components remained unidentified because of the lack of authentic samples and library spectra of the corresponding compounds.
